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Bsperinental  procedures  for  eliciting  cortical  electrical  responaaa 
to  aenaory  stiauli  in  young  infants  and  children  have  been  devised*  ad¬ 
equate  recording  end  date  processing  techniques  using  a  general  purpooe, 
digital  conputer  have  been  developed.  The  population  being  studied  covers 
an  age  range  from  infant  to  young  adult.  Although  for  the  nest  pert  nonsal 
childmn  have  been  studied,  recordings  have  also  been  obtained  fren  a  group 
of  children  with  verioue  sensory  and  neurologic  disorders.  A  recording 
unit  has  been  pieced  in  the  newborn  nursery  of  Welter  Bead  Oeneral  Hospital 
and  110  records  on  15  nomal  infants  from  forty  five  ninutes  of  age  to  h 
days  have  been  collected* 

Bvoked  msponses  to  both  lights  and  sounds  have  been  obuined  fren 
the  youngest  infsats  studied.  The  lateneies  of  the  evoked  responses  de¬ 
crease  with  increasing  age  and  the  fom  of  the  wavs  changes  with  age* 
Auplitudes  and  lateneies  of  the  evoked  responses  and  the  response  wevsfocus 
differ  in  sleeping  and  waking  states*  Letenciss  usually  daerease  and 
asplitudes  increase  as  the  stiamli  intensity  increases*  Patterns  from 
childmn  with  severe  neurologic  end  sensory  deficit  differ  frosi  those  ob¬ 
tained  from  noraml  childmn*  Befom  uore  conclusive  statsnents  can  be  uade, 
however,  additional  data  oust  be  obtained* 


NOTBs  Copies  of  this  report  are  filed  with  the  Anmd  Services  tedmiaal 
InfscMtian  Agsney,  Arlii^toa  Hell  Station,  Arlington  12,  PirfinUt 
and  nay  bo  abUined  frsn  that  agency  by  qualified  investigators 
working  under  Oovemaant  contract* 


u  umoaocnoK 

Thu  cttinrMt  tiffort  !•  atetd  at  obtalaiag  iafaraatlM 

an  tiia  alaetrieal  raapoaaivinaaa  of  tha  auditory  aad  viaual  ayatoM  la 
tlia  lautura  hunan  train*  Blactraaneaphalodraphie  pattama  ara  alMag- 
ing  and  daaal oping  until  approKiaataly  adalaaeaneoi  it  was  tharaforo 
propoaad  ttat  aubjaeta  rapraaanting  an  ago  ranga  froa  tha  naanatnl 
pariad  to  adolaaeanea  be  studied  to  saeura  both  erooa-saetianal  and 
longitudinal  data,  during  tha  paat  year  afforta  haai  boon  diraetad 
toward  <1>  tha  rafiaaaant  of  axpariaantal  pracaduraa  aad  dasalopaant 
of  auitabla  raearding  taehniguaa,  (2)  tha  adaiaiatratian  of  partiaant 
naurologieal  and  payehologieal  taata,  (3)  tha  analyaia  of  tha  avofcad 
cortical  raaponaaa, 

11,  PROQRSSS 

(1)  Bafinoaant  of  axpariaantal  prooaduraa  and  daval^aant  of 
auitabla  raearding  tachniquaat  Tha  nain  andaavor  haa  boon  to  develop 
affactiva  tacbniquaa  for  eliciting  reaponaea  froa  the  auditory  and 
riaual  arena  of  tha  ewtax  and  to  devise  a  suitable  aeans  of  recording 
and  preaeaaing  tha  obtained  data.  Scalp  elactrodaa  are  applied  ac¬ 
cording  to  the  International  Bleetrade  Placaaant  Syataa  to  obtain 
standard  bipolar  reeoHinga  froa  frontal,  central,  parietal,  taaporal, 
aad  occipital  areas,  Stiaulation  is  delivered  to  the  aiibjeets  in  a 
dark,  alaetrieal  ly  ahioldad  roea  where  environaantal  variables  can  be 
brought  under  control.  Repetitive  stioNilation  (oite  par  second)  froa 
a  atiBnl«a«>aubJaet  diatanoa  of  oaa  aster  has  evoked  both  auditory  and 
visual  rospenaaa  in  InfMts  and  ahildran,  Thraa  eats  oC  stinuli. 


Mch  ecapoMd  of  2S0  elieka,  ara  uaad«  Back  aat  la  attaauataf  20  db» 
fron  tha  praeadlag  aat*  Aftar  an  alaetreaneaphalegraa  vlthout  aaaiorjr 
atteulation  la  raoordad,  tha  praaantttlon  of  oiatul  atiwili  la  oadar- 
takan.  A  flaah  dUeharga  photeatiatulator  aubtanding  a  yiaual  angla 
of  ona  dagraa  la  uaad  to  predueo  tha  viaual  atteuli*  fiva  aata,  aaeh 
coapoaad  of  250  flaahaa,  ara  uaad.  Tha  aata  ara  praaantad  in  aa 
aaeandlng  erdar  of  lanlnanca.  Blua  and  oranga  flltara  ara  naad  aa 
wall  aa  whita  light.  In  aona  aubjaeta  an  alaetroratinegram  ia  raeord* 
ad«  uaing  alaetrodaa  at  tha  aztarnal  and  aadial  eanthi  of  tha  apa  or 
undar  tha  lowar  lid.  Xn  ona  aubjaet  a  contact  lana  alaetroda  waa  uaad. 

TWo  raeording  aat  upa  ara  in  oparation.  ona  in  tha  nawbora  nuraaty 
of  Waltar  Baad  Oanaral  Hoapital.  tha  othar  for  tha  oldar  aubjaeta,  at 
tha  Poraat  Qian  Annas  of  Hal  tar  Baad.  Effort  haa  baan  axpandad  to 
■aka  tha  two  aatupa  aa  aaarljr  alike  aa  poaaibla. 

Tha  clicka  ara  praaantad  prior  to  tha  flaahaa,  tbua  allowing 
thirty  ninutaa  for  dark  adaptation  tina.  Tha  avokad  raaponaaa  batwaan 
aach  bipolar  location  on  tha  cortax  ara  aaplifiad  by  a  naxinuin  factor 
of  10^.  Tha  cortical  alactrieal  raaponaaa  ara  than  raeordad  cn  a 
■ultiehannal ,  Aapax,  Ptl,  aagnatie  tape  recorder  and  ara  aimult^'nac’jsly 
■onitorad  on  a  oMdifiad  polygraph. 

The  avokad  cortical  raaponaa  ia  anall  relative  to  the  hir;h  %'oltage 
background  alactroancaphalographic  activity  which,  together  with  noiaa, 
obacuraa  it.  Averaging  ineraaaaa  the  aignal  to  noiaa  ratio  and  affac> 
tivaly  iaolataa  tha  avokad  raaponaa.  A  general  purpoaa,  digital  eoa~ 
putar  (tha  PB  250)  haa  axpaditad  tha  averaging  procedure.  Cooputar 
prograaw  applicable  to  tha  praaant  atudy  have  baan  daaignad  for  avarag* 
lag  raapanaaa  aa  wall  aa  for  ■aaauring  aaplitudaa  and  lataneiaa  of 
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iMMrotM  teaturct  of  th«  averts*  reaponae*  Tha  data,  ehiish  it  raemrdad 
an  nagnatle  tapa,  map  be  preeaaaad  eaneurrantlp  «#lth  tha  raoardiag  or 
at  a  latar  data. 

(2)  Tha  naurolasieal  axaaiinatlon  and  tha  admiaiatratien  of  pap- 
ehelagieal  taatat  A  teief  naurolagleal  axaninatlon  la  partonaad  on 
all  aubjaeta  and  a  papchologieal  taat  ia  admlniatarad  to  auhjaeta 
older  than  two  nontha  of  age.  The  purpoae  of  aaaaaaoMnt  ia  to  deter* 
■Ina  tha  intallaetual  functioning  level  concurrent  with  tha  evoked 
reaponaa  findinga  and  alao  to  aid  in  elaaaifping  tha  aubjaet  population 
into  normal  and  abnormal  groupa.  A  medical  examination  which  evaluataa 
neurological  and  phpaical  development  haa  uauallp  been  corroborative 
of  tha  papchologieal  findinga. 

The  Cattail  Infant  Intelligence  Seale  haa  been  adminiatered  to 
aubjaeta  between  two  montha  and  two  yeara  chronological  age;  the 
Stanford-Binet  Intelligence  Scale  to  aubjaeta  between  two  and  six  pear* 
chronological  age;  the  Haehaler  Intelligence  Seal*  for  Chiidre-u  to  aub* 
jeeta  between  aevan  and  fifteen  peara  chronological  age.  The  Yin's! -^nd 
Social  Maturitp  Seale  and  the  Oot>d*nough  Draw^-Man  Teat  ocuc:r.].c.;^.l!7 
have  been  uaed  for  qualitative  purpoaea.  The  mean  IQ  tor  t\\-  '-r-',. 
population  waa  found  to  be  110.5,  and  the  mean  age  for  thia  grruo  i/aa 
3.7%  peara. 

A  protocol  for  recording  infant  behavioral  reaponaes  arc  ^'.'.:u&l 
and  auditorp  reflex  reeponaea  for  neonatal  auh jeeta  i*  cvrver^ly  being 
tested  and  modified. 


>3. 


III.  THB  SVOKSO  IBSPONSI 


FlftMn  BBGt  with  r«p«titlvtt  light  and  sound  stisNilstion  luivs  boon 
dons  on  f  difforont  noraol  noonotos.  68  BBGs  on  51  oldor  eblldron  ond 
adults  hs«o  boon  dons.  Bvi^od  rosponsos  to  both  lights  ond  sounds  hous 
boon  prosont  in  tho  youngest  infants  studied.  13  records  on  children 
with  various  neurologic  disorders  and  sensory  deficits  have  boon  per- 
formed.  In  deaf  or  blind  children  and  in  children  with  severe  brain 
daoaga  and  apparent  "cortical  blindness  and  deafness”,  the  responses 
are  abnormal  or  not  distinguishable. 

The  response  waveform  is  dependent  upon  a  number  of  variables. 

In  general,  with  more  intense  stimulation,  the  latency  appears  shorter, 
amplitude  increases,  and  the  response  wavefom  becomes  more  complex. 
Sleeping  end  waking  patterns  show  differences  in  amplitude,  latency, 
and  frequency.  There  have  been  indications  of  a  decrease  in  BEO 
response  latencies  as  the  child  gets  older. 

XT.  SIONXPXCANCB 

The  study  of  the  electrophyslological  responses  of  the  .c 

brain  to  sensory  stimuli  and  the  suipping  of  the  development  of  t>.:se 
responses  will  givs.  it  is  hoped,  seme  indications  as  to  the  Vi.7  in 
which  brain  function  matures.  The  decrease  in  latency,  the  :'r' 
in  complexity  of  the  wave  forms,  and  the  apparently  greater  rr.'lucnce 
of  stage  of  sleep  on  the  response  in  older  subjects  reflectc  '.-his 
meturation.  Xt  is  hoped  that  correlations  of  the  eleetrcphy^fologic 
responses  with  other  parameters  of  maturation  in  both  normal  and 


Abtionul  aubjACta  can  ba  nada  aa  tha  atudjr  prograaaaa* 

Tha  taehniqua  helda  aoM  preaiaa  aa  a  dUgnaatle  tool  la  tha  atiadf 
of  aanaory  abnoroality  and  brain  dsraf unction  in  tha  vary  young* 

V.  SIHMRY 

BxpariJMntal  proeaduraa  for  evoking  cortical  raaponaaa  in  tha 
inaatura  brain  have  been  initiatad*  Racordlng  tachniqaa  and  data  pro- 
casaing  have  boon  faeilitatad  by  a  ganaral  purpoaa,  digital  eoaputar* 
Prograaa  for  averaging  evoked  reaponae  *iavBfot«a  and  for  neaauring  the 
aaiplitudea  and  latenciea  of  their  principal  coaponanta  have  bean  writ¬ 
ten*  Neurological  and  paycholog  ical  exanlnatlona  make  it  poaaible  tc 
claaaify  aubjeeta  into  normal  and  abnormal  groupa  and  help  deacribe 
auditory  and  viaual  behavior  at  different  age  levela.  It  la  hoped  that 
eventually  data  from  theae  aeaaurea  can  be  correlated  with  electro-* 
encephalographic  developaiint,  Analyaia  of  the  reaponae  waveforma  ob- 
tainad  to  date  have  auggeated  that  there  are  dewlopeental  charigea  o.’ 
the  evoked  reaponae  which  night  be  correlated  with  other  maturf 
paraaMtera* 

VX*  Publicationa  to  datet  none 
VII*  Graduate  Studentat  none 
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